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The invention relates generally to valves and 
primarily seeks to provide a novel form..of valve 
structure subject to being manufactured inex- 
pensively, and which is positive and efficient in 
operation in controlling the flow of various liq- 
uids, including highly volatile liquids, at high 
pressures. 
An object of the invention is . provide a valve 
structure including a seat and  ale .element 
including a wholly or .partly spherical surface 
movable nto and out of engagement .with the 
seat, and means mounting said element so that 
it is ree o tn about the center .of said spheri- 
cal surface. 
Another object of the invtion is .o provide 
a valve structme including  casing hing a 
valve chamber and aay algned ports opening 
into and from said chber, a seat .ssociated 
with each port,  valve elemt .for .c, ontrolling 
each seat, a follower carrying echlve elent, 
and means for sultaneously moying .e follow- 
eïs apar or together to force -the vale elements 
against the seats or withdra them from e 
seats o close or open he valve. 
Another object of the invention is o provide 
 valve structure of the charac.ter stated. hich 
the means for moving the followers comprises.an 
actuater member equipped with wedge.faces.hav_ 
ing dovetafl slide conne.con with .the followers. 
other object of the invention is to proide a 
w]ve structure of the .character saed in which 
means is provided for st moving £he followers 
apart along a ie passing-through the .aligned 
pors, and then transversely.to clear.a free pas- 
saçe between the seaU. 
Anoter object of the invention.is to proide a 
valve structure of the.character stated in which 
the seats are removably mounted.and the.cham- 
ber is c!osed by a bonnet .which is .removable fo 
provide an opening throughwch said seats, the 
fotlowers and valve elements and e actnater 
member can be withan. 
]«Vith the above and oer 0bjec in view that 
witl hereinafter appel, the nature of the inven- 
tion wil] be more clearly understood by reference 
to the following detafled description, the ap- 
pended clas, and the several views illustrated 
in the accompanying drawg. 
In the drawis: 
Figure 1 is a side elevation and part vertical 
longitudinal section illustzating a valvestructe 
embodng the invention. 
gure .2 is a plan view. 
gure-3 is a vertical cross section.taken on the 
line $ of gure 1. 
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2 
Figure 4 is a horizontal section taken on the 
line -- on Figure 1. 
Figure 5 is a fragmentary vertical longitudinal 
section shoving a valve structure having incor- 
5 porated therein a modifled form and arrange- 
ment of valye .elements. 
la £he example of emboment of the invention 
hez disclosed, the mproved valve structure 
cludes a .casing : havg two aMally agned 
10 ports : ieading into .d 1om a ale chamber . 
It wi be ,apparent 'by reference to Figures 1 and 
3 of the .awings that the valve chamber extends 
a considerable stance above the level ofthe 
pots, and .sid chamber is Closed at the top by 
15 a bon,t.8 which. emoably.secured on the.cas- 
ing by.scews 9. :Ring.seats . are pess fitted or 
oàerie xemovably .secured in .suitable ecesses 
ço:Adcd -therefor in t!le.casng, one thereof being 
axaly alned vith .ech of the ports . 
.ç0 folowey members  açe mounted in the 
-çalve -çhamber , and each corises a generally 
reçtagar bloçk h.aing an angtarly OESposed 
iner..l :.. e agu:larly disp.sed alls are 
arrged-in opposed elain, and each .thereof 
25 is :eqppd with .a .dçvetafl pprtion o overhang- 
ing :led.ge- for a prpçse sçn to be desqribed. 
ch follo.wer-atso is proi.ed ith.g .bll socket 
 in hich is rotataby mounted a ball valve 
member . :It will be apparent by reference fo 
3o Fires-1 and 3 that.he halls are etained in their 
mountipg .sockets by overhanging houldes  . 
.A wegge actuaor  is mounted in the alve 
chamber  fer cooperation with e folloers  , 
and said .actuaor .is proFided ith wedge fces 
35  which .a:e dogai! as at 1.9 for cooperation 
with ,the .preiously mentioned dovetail portions 
[$ ef tbe/folleers. The acuar   bas a center 
cleaçance 2 fil hich to receie e cone head 
2 .carried at the:lEwer.end.of the actuator mem- 
40 be2 hich.the form of the invention illus- 
tra£ed here constitutes-a scrèw. e screw 
actuator:22:is threaded through e bonnet sleeve 
23. andhas a handle.2 attached fo the upper.end 
thereof. 
45 ,It ill :be :apparent by reference to Figes .1 
and 3 of .the drawings .that lhe overhag 
shoulders:2 on the wedge actuator 7 are d- 
posed to extend over and be engaged by the.top 
shoulder .6 of the cone head .2, and the lowe#, 
50 fiat end 2 ofsaid cone head is engageable with 
the botm of the clearance 20  sCd conë head. 
Thus, by rotation of the screw-22, the wee actu- 
ator t7 -wfll-be lifted or-lowered, nd,by reason 
of the dovetail connectio-3, 9 with the fol- 
 lowers l l,.will see-to-prt-movement to Said 
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followers in a manner and for a purpose to be 
described hereinafter. 
Each follower ! ! is provided with a plurality of 
depending projections 25 which serve to space 
the followers above the bottom of the valve cham- 5 
ber when they are positioned in the manner illus- 
trated in Figures 1 and 3, thereby to prevent 
fouling by any bits of debris which may collect 
in the bottom of said chamber. 
If wilI be apparent by reference to Figures 1, 3 
and 4 of the drawings that the casing is provided 
with four guide shoulders 29 disposed in the cor- 
nets thereof, and said shoulders include horizon- 
tally disposed guide surfaces 30 ai the lower end 
extremities thereof. The inner edge portions of 
the guide shoulders 29 serve to guide vertical 
movement of the ïollowers !!, and the bottom 
surfaces 30 of said shoulders serve to guide hori- 
zontal movement of said followers toward and 
from the seats ! 9. 
In Figure 1 of the drawings, a closed condition 
of the valve is illustrated, both halls !5 being 
tightly pressed against the respective seats !0. 
If wfll be obvious that the halls may be securely 
held in the seat engagin position by turning the 
screw 22 in the clockwise direction, thereby caus- 
ing the wedge actuator !7 to engage between the 
surfaces !2 of the followers and spread them 
apart. When it is desired to open the valve, the 
screw 22 is rotated in a counterclock direction 
so as to draw the wedge follower !7 upwardly. 
Upward movement of the wedge member !7 will 
fn'st cause the followers to move together in the 
horizontaI direction, ided by the shouider sur- 
faces 3, and after the followers bave been moved 
together so as to displace the balIs !5 from their 
seats, the continued upward movement of the 
wedge member !7 wilI draw the followers ! ! and 
the balIs upwardly, guided by the vertical 
shoulder surfaces. The clearance provided in 
the chamber 7 is sufficient to permit withdrawal 
of the followers to an elevation at which the 
bottom surfaces thereof will clear the flow pas- 
sages in the seats !0. It wflI be obvious that by 
reversing the direction of rotation of the screw 45 
22, the followers will be lowered into contact with 
the bottom surface of the valve chamber, and 
then will be forced apart, or rnoved horizontally, 
to cause the halls !5 to tightly engage the seats !0. 
In Figure 5 of the drawings there is fllustrated 50 
a modified form of the invention in which the 
ports 3! and seats 32 and the remainder of the 
general structure of the valve may be the saine as 
previously described. In this form of the in- 
vention, the ïollowers 33 are slightly modified in 55 
construction. One said follower, preferably the 
one disposed at the low pressure side of the valve, 
is provided with a seat or clearance 34 in which 
fo receive a hall bai1 valve element 3§, and as in 
the case of the previously described form of the 
invention, said foHower includes overhaning 
shoulders 36 for retaining the valve member in 
position. In this modified mounting of the valve 
element, the hall ball member is free to rotate 
about the center of the part spherical surface 
thereof in a single plane only, and hot universally 
as in the case of the bal1 valve members of Figures 
1 to4. 
The other follower 33 is provided with a recess 
37 in which fo removably receive a fiat disk valve 
element 38, said disk being removably secured in 
the recess in any approved manner, as by the 
screw 39 shown in Figure 5. The exposed fiat 
face of the disk 38 is engageable with the seat 
32 at the high pressure side of the valve. 

4 
Both ïollowers 33 have dovetail connection at 
with an actuater wedge 4! which is coupled as at 
2 with the actuater member 
It wfll be apparent that by manipulation of 
the actuater member $ the followers 33 can be 
moved apart or together and lifted and lowered 
in the saine manner as has been previously de- 
scribed herein for presenting the valve elements 
35 and 38 fo the seats or for removing them 
10 from the seat engaging positions. 
The particular formation and am.angement of 
valve elements fllustrated in Figure 5 makes it 
possible to provide a valve structure which is 
shorter in its over-alI length than the valve struc- 
1 ture fl]ustrated in Figure 1. 
While one form of the inention has been 
shown for purposes of illustration, it is to be 
cleariy understood that various changes in the 
details of construction and arrangement of parts 
20 may be ruade without departin from the spirit 
and scope of the invention as defined in the 
pended claims. 
I claim: 
1. In a valve structure, a casing having a valve 
25 chamber therein and two ports disposed in axial 
alignment and opening into' and from said cham- 
ber, a seat associated with each port, two foI- 
]owers rnovab]y mounted in said chamber and 
each carrying a valve element engageable with 
0 one o the seats, a wedge actuater having dove- 
taii connection with the followeïs, and means foi' 
moving the actuater in one direction fo force the 
followers apart and the valve elements against 
the seats and in the opposite direction to more 
35 tloEe followers toward each other to more said 
valve elements away from said seats, one said 
valve element comprising a hall ball rotatably 
mounted on one follower, and the other said ele- 
ment comprising a fiat faced disk secured on the 
0 other follower. 
2. In a valve structtu'e, a casing having a 
erally rectangulaï valve chs»mber therein having 
fiat parallel side walls and two ports disposed 
in axial alignment and opening into and from 
said chamber, a seat associated with each port, 
two followers movably mounted in said chamber 
including fiat paralleI sides engaing in slide guid- 
ing contact with said side wa]ls, each said follower 
having a part spherical mounting recess oppos- 
in the respective seat and opening through up  
riht face portions para]Ieling and opposing said 
respective seat, a ball valve element freely ro- 
tatable in each recess and pïojecting therefrom 
for cooperation with the opposed seat, each said 
ball being free to rotate in all directions about its 
center in its respective recess, a wed2e actuater 
having dovetail connection with the followers, 
said followers also having wide top and bottom 
surfaces paralleling the common axis of the seats 
60 and inner opposing paralleI face portions, said 
casing having upright paralleI spaced guide ledges 
facing inwardly at each side away from the re- 
spective seats and horizontal overhanging guide 
ledges the latter cooperating with the chamber 
65 bottom in providing horizontal guides for move- 
ment of the followers, an actuater screw having a 
horizontal ree rotating connection with the 
wedge actuater and disposed with its axis travers- 
ing the comlnon axis of the seats, and means 
70 threadably mounting said screw whereby upon 
rotation thereof in one direction the wedge ac- 
tuater wiI1 be lifted and the followers moved to- 
gether in the hm-izontal guides confined beneath 
said guide ledges to withdraw the balls from the 
5 seats and bring the inner OpposLug face portions 



S 

2600 115 

6 

into contact and then be lifted in the upright 
guides to lift the followers above the flow passage 
through the seats said followers being guided in 
said lifting movement by said upright parallel 
guide ledges, and upon rotation in the other direc- 
tion fo force the wedge actuater downwardiy to 
again lower the followers onto the chamber bot- 
tom and then force them apart fo press the halls 
firmly against the seats. 
3. In a valve structure, a casing having a valve 
chamber therein and two ports disposed in axial 
alignment and opening into and from said cham- 
ber, a seat associated with each port, two ball 
valve elements, means supporting each said valve 
element in a mariner permitting free rotation 
thereof in all directions about its center and in 
position for being engageable with the opposed 
seat, right angled guide means confining said 
supporting means for straight line movement 
along the axis of the ports a limited distance suf- 
ficient fo free the halls from the seats and then 
perpendicularly with relation to said axis, and 
means including a single screw and a connection 
between said screw and said supporting means 
fective UlOn turning of the screw in one direc- 
tion fo first more the supporting means in the 
confining guide means fo clear the halls from the 
seats and then move saïd supporting means and 
halls perpendicularly with relation to said axls 
and away from said seats, and effective when 
turned in the opposite direction fo first return the 
supporting means straight downwardly into ball 
and seat axis aligning position and then horizon- 
tally fo more said supporting means along said 
axis for placing the halls against said seats. 
4. In a valve structure, a casing having a valve 
chamber therein and two ports disiosed in axial 
alignment and opening into and from said cham- 
ber, a seat associated with each port, two valve 
elements ai least one thereof presenting an in 
part spherical portion for contact with one of said 
seats, means supporting each said valve element 
opposite the opposed seat and in a manner for 

permitting free rotation of the element having 
the in part spherical portion, right angled guide 
means confining said supporting means for 
straight line movement along the axis of the ports 
5 a limited distance sufficient to free the valve ele- 
ments from the seats and then perpendicularly 
with relation fo said axis, and means including 
a single screw and a connection between said 
screw and said supporting means effective upon 
10 turning of the screw in one direction to first 
move the supporting means in the confining guide 
means fo clear the valve elements from the seats 
and then more said supporting means and valve 
elements perpendicularly with relation to said axis 
15 and away from said seats, and effective when 
turned in the opposite direction fo first return the 
supporting means straight downwardly into valve 
element and seat axis aligning position and then 
horizontally fo more said supporting means along 
20 said axis for placing the valve elements against 
said seats. 
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